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Abstract (Basic) : JP 10284008 A 

The fluorescent lamp has a glass tube (1) coaj^&d_with £luor_esc_ejit 
mgt-grj_a_L13L along its internal peripher y. The glass tube is filled 
with a predetermined amount of no ble _ gas_ and sealed . A pair of 
electrodes (2,2') for discharging light externally are provided along 
the tube axis direction. 

The transparent part of the electrode consists of a net-like 
structure. The siz e o f the o penings (2a, 2b) provided in the transparent 
part .pf._the ^electrode, - -is .varied ,in, the tube axis direction. 

USE - For facsimile, image reader, ,k£Qj panel . 

ADVANTAGE - Varies orientation characteristic of direction of pipe 
axis, freely. Simplifies manufacture. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the external 
electrode type fluorescent lamp used for the back light of the manuscript lighting in 
information machines and equipment, such as facsimile, a copying machine, and an 
image reader, or a li quid crystal panel di splay etc. 
[0002] 

[Description of the Prior Art] When using reduction optical system also in the light 
source used for manuscript lighting, by the lens periphery, the quantity of light decreases 
rapidly the light which penetrated the lens by the 4th power rule of cosine from a lens 
center section. For this reason, quantity of light equalization after lens passage is attained 
by raising the quantity of light of a lamp edge. As this example, aperture is prepared in a 
lamp inside so that JP,60-1 17557,U may see, for example, and the method of raising the 
quantity of light of an edge by making angular aperture of aperture small in a lamp edge 
is devised. 
[0003] 

[Problem(s) to be Solved by the Invention] Changing the aperture angular aperture of a 
fluorescent substance film in accordance with the shaft orientations inside a lamp has the 
problem that a manufacturing process becomes complicated so that the above-mentioned 
conventional technology may see. Moreover, the electrode of a couple is arranged at least 
in the direction of a tube axis by the external electrode type fluorescent lamp in many 
cases, and the structure of preparing the aperture section between the electrodes of this 
couple is also considered. However, when aperture is formed with the configuration of an 
electrode as mentioned above, an electrode configuration becomes complicated, and 
electrodes approach at the lamp edge, and the cure to creeping discharge is needed. The 
purpose of this invention is being able to change freely the luminous-intensity- 
distribution property of the direction of a tube axis, and^offering an extern al elec trode 
type fluorescent lamp with ea sy manu facture, without being made in consideration of the 
above-mentioned situation, and changing the configuration of aperture. 
[0004] 

[Means for Solving the Problem] As a result of experimenting in many things, when this 
invention person etc. prepares a translucency portion in above-mentioned external 
electrode 2.2' and changed the configuration of opening in the above-mentioned 
translucency portion in the external electrode type fluorescent lamp 10 (it is written as a 
lamp if needed below) shown in drawing 1 , he found out that an illuminance changed. In 
addition, the above-mentioned translucency portion in this invention is a portion with two 
or more openings 2a and 2b, as shown on an electrode side at drawing 1 , and the 
electrode section by which the light of a lamp 10 is emitted to the glass bulb exterior 
through these openings 2a and 2b is said. The above-mentioned translucency portion is 
formed from a reticulum, a porous body, etc. Ajreficulyirp can be formed from 3 grid-like 
network or afiaJy^QJlrJike network, and a porous bpdy is formed by preparing many 
holes (opening) in an electrode side. The configuration of opening of a porous body can 
realize various configurations, such as polygons, such as a round shape, an ellipse form 
or a rhombus, and a square. Furthermore, a slit is formed in electrode section like 



drawing 9 . antLyou may make it chang e the wid th of face of a slit in the direction of a 
tube axis^-Moreover, in accordance with a square wave configuration, you may arrange a 
zigzag-like electrode like drawing 10 in the direction of a tube axis. 
[0005] According to the configuration of opening, the illuminance of an external 
electrode type fluorescent lamp can be changed as follows. 

** When the lamp into which the numerical aperture was changed in the direction of a 
tube axis of the electrode which has the translucency to which a numerical aperture is 
changed was made as an experiment and the illuminance was measured, it found out that 
an illuminance changed with a numerical aperture as shown in the solid line of drawing 2 
. Here, it is expressed with the following formula, ^whe n it supp oses that a nunierjcal 
ap erture mea ns the area of ope ning p er [ incl uding ope ning ] electrode unit area, area for 
opening per electrode unit area is set to Sh and the unit area of electrode section including 
a part for opening is set to Se. 

numei^I^rturej^^^ using this phenomenon 100%, the illuminance of a 

lamp edge can be raised from a center section by gathering the numerical aperture of the 
center section of for example, the external electrode type fluorescent lamp from near an 
edge 

[0006] ** As drawing 3 to which the numerical aperture per unit area is changed 
becomes fixed [ the numerical aperture of an electrode ] using the same external electrode 
type fluorescent lamp, it is drawing showing change of the illuminance when changing 
the number of the holes of the whole electrode (the number of openings), and this 
draw ing shows the case where the lamp of electrode width of face of 8mm and 50% of 
numerical apertures is used. When the number of the holes of an electrode (numerical 
aperture) is changed so that clearly from drawing 3 , the illuminance of an external 
electrode type fluorescent lamp changes. Therefore, the spatial luminous intensity 
distribution of the direction of a tube axis of a lamp can be changed by using this 
phenomenon. For example, the numerical aperture of the translucency portion of the 
electrode of an external electrode type fluorescent lamp can be set constant, and the 
illuminance of an edge can be raised from a center section by reducing the numerical 
aperture per unit area near a lamp center section from near an edge. 
[0007] **JSince anilluminance will change by an , ijjuminancc's changing as mentioned 
above and changing a numerical aperture if the numerical aperture per [ to which a 
numerical aperture is changed with the numerical aperture per unit area ] unit area is 
changed, while combining these and changing the numerical aperture of the direction of a 
tube axis, the illuminance of tKe direction of a tube axis can be changed still more notably 
by changing a numerical aperture. 

[0008] ** The use this invention person of a reflector etc. showed that the light of a lamp 
could be efficiently taken out from aperture by arranging a reflector in a part of electrode 
in Japanese Patent Application No. No. 313704 [ seven to ] proposed previously. Then, in 
Japanese Patent Application No. No. 109109 [ eight to ] proposed previously, this 
invention person etc. made a part of electrode the translucency. and showed clearly that 
the optical output of an external electrode type fluorescent lamp can be further increased 
by preparing a reflector in the portion which has this translucency. That is. if a reflector is 
applied to an electrode in the lamp used by the above-mentioned **. as shown in the 
dotted line of drawing 2 , an illuminance will increase compared w ith the case w here he 
has no reflector. By combining this phenomenon and the phenomenon shown in the 



above-mentioned **-**, the illuminance of the direction of a tube axis of a lamp can be 
changed much more notably. For example, a notably spatial illuminance change can be 
made from preparing a reflector in a portion with few numerical apertures in the lamp 
into which the numerical aperture was changed in the direction of a tube axis of an 
electrode like the above-mentioned ** like the above. 

[0009] Moreover, in the lamp to which the numerical aperture per unit area was changed 
like the above-mentioned **, for example, the illuminance of the portion which prepared 
the reflector can be increased further and a notably spatial illuminance change can be 
made from not preparing a reflector in a portion with little numerical aperture, but 
preparing a reflector only in a portion with much numerical aperture. Furthermore, in the 
lamp to which numerical aperture and the numerical aperture were changed like the 
above-mentioned **, the numerical aperture of a portion with few numerical apertures 
can be increased, and change of a more remarkable spatial illuminance can be made from 
preparing a reflector in the portion further. 

[0010] As mentioned above, by changing the numerical aperture of the translucency 
portion of an electrode, and the numerical aperture per unit area, invention of the claims 
1-5 of this invention enables it to form freely a spatial illuminance change within an 
external electrode type fluorescent lamp, without changing the configuration of aperture 
like before, for example, the illuminance of the edge of a lamp can be increased to a 
center section, or it can be reduced. Moreover, only the particular part of the direction of 
a tube axis can change the aforementioned numerical aperture and the numerical aperture 
per unit area, the illuminance of a particular part can be changed, or a numerical aperture 
and the numerical aperture per unit area can be linearly changed in the direction of a tube 
axis, and thejuminqus intend c^stnbutiqn of the direction of a tube axis can also be 
changed gradually.. ... 

[001 1] Since the illuminance of a lamp edge can be made high with the lamp using this 
invention compared with a center section as mentioned above, it is suitable to use, for 
example as a lamp for manuscript lighting. That is, when using reduction optical system 
also in the light source used for manuscript lighting, the light which passed the lens is 
rapidly decreased by the 4th power rule of cosine by the lens periphery from a lens center 
section. It is difficult to raise the illuminance of a lamp edge, and between the optical 
paths of a lamp and a lens, a shading board is inserted, the light of a lamp center section 
is dropped, the illuminance of the lamp ends on appearance is raised, and it was made for 
the luminous intensity distribution after lens passage to become a flat in the conventional 
external electrode type fluorescent lamp. 

[0012] While this makes light of a special lamp useless, it will increase an excessive 
member called a shading board to an image reader or a copying machine, and causes a 
cost rise. On the other hand, in the tamp using this invention, the above shading boards 
become unnecessary and the optical utilization factor of a lamp can also be raised. 
Moreover, in the lamp of this invention, by printing a conductive paste etc., numerical 
aperture and a numerical aperture can be changed arbitrarily, an electrode can be formed, 
and the manufacture is easy. Moreover, even if it is the case where a reflector is prepared, 
it can arrange easily by printing as mentioned above or carrying out dipping using the 
conventional technology. 
[0013] 

[Embodiments of the Invention] Drawing 1 is drawing showing one example of the 



external electrode type fluorescent lamp of this invention, this drawing (a) shows the 
perspective diagram, and, in (b), a cross section (A-A cross section) perpendicular to the 
tube axis of the external electrode type fluorescent lamp shown in this drawing (a) and 
(c), and (d) show the detail of the electrode of a center section and an edge, as shown in 
this drawing (a) and (b), the external electrode type fluorescent lamp 10 arranges the 
external electrode 2 of a band-like couple, and 2' in the superficies of a glass tube 1 , and 
en closes rar e gas with the interior flLa.glas&-tiihe_^ both, ajlnorescerilsiibslance 3 is 
applied to the insideof a glass_tube..i,_and continuous high-frequency voltage and pulse- 
like voltage are impressed to the above-mentioned external electrode 2 and 2 1 through a 
feeder 5 The fluorescent substance 3 applied to the inside of a glass tube 1 by the 
ultraviolet rays which electric discharge generated by this in the discharge space inside 
the above-mentioned external electrode 2 and the glass tube 1 inserted into 2', and were 
generated in this electric discharge emits light. 

[0014] The light which the light produced by the above-mentioned electric discharge is 
emitted to aperture 4 and its opposite side shell exterior, and is emitted from aperture 4 is 
irradiated by the irradiated object. In the above-mentioned external electrode type 
fluorescent lamp 10, in this example, as shown in drawing 1 (c) and (d), the translucency 
portion with two or more openings 2a and 2b was prepared in electrode 2.2', and 
openings 2a and 2b of this translucency portion were made into a configuration which is 
different at an electrode center section and the electrode edge. That is, as the center 
section of the electrode shows to this drawing (c), a numerical aperture is made 60%, and 
it is a rectangle-like hole 12 pieces/cm 2 It prepares, as the edge of an electrode shows to 
this drawing (b), it is made the 60% of the same numerical apertures as a center section, 
and it is a rectangle-like hole 36 pieces/cm 2 It prepared. 

[0015] Drawing 4 is drawing showing the composition at the time of applying a reflector 
6 to the electrode section of the above-mentioned external electrode type fluorescent 
lamp 10, and this drawing shows a part of cross section perpendicular to the tube axis of a 
lamp. By applying a reflector 6 for example, on the electrode 2 formed from a conductive 
paste etc., as shown in this drawing, the optical output of the portion which applied the 
reflector 6 can be increased. As a reflector 6, bi nding materia l _can he added for example 
to an aluminum oxide, the thing which applied to electrode section in the shape of a thin 
film, and it was made to dry can be used, and a barium sulfate, a magnesium oxide, 
titanium oxide, pyrophosphoric-acid calcium, etc. can be used instead of being the above- 
mentioned aluminum oxide. Furthermore, reflective tapes which are made not only of the 
above-mentioned material but the material which has electric insulation, such as white 
and silver, can also be used. In addition, as shown in aforementioned Japanese Patent 
Application No. No. 109109 [ eight to ], even if it applies a reflector 6 only to the portion 
of opening prepared in the electrode, or detaches a reflector 6 for a while, it attaches it 
from an electrode and it returns the reflected light by the reflector 6 to the interior of a 
glass tube through Openings 2a and 2b instead of applying on an electrode as an 
installation mode of a reflector 6 as shown in drawing 4 , it is possible to acquire the 
same effect. 

[0016] As shown in drawing 4 , the lamp which applied the reflector was used, the 
numerical aperture and the numerical aperture per unit area for a translucent part were 
changed into the external electrode type fluorescent lamp shown in above-mentioned 
drawing 1 , and the lamp of drawing 1 , and the luminous-intensity-distribution property 



was investigated. The lamp used in the above-mentioned experiment consisted of lead 
glass with a phi8mm and a glass thickness of 0.55mm, and what printed as an electrode 
the conductive paste which makes silver a principal component was used for it. Fillerj>as 
SB!Tj5^MLi596flPa(120Torr) enclosure of the (Xenon Xe) neon (Nc)20% mixed gas. 
[0017] (1) An example I lamp overall length makes 70mm both ends from an edge 25% 
of numerical apertures, as 372mm and effective luminescence length use a 352mm lamp 
and it is shown in drawing 5 , and it was made for a center section to become 80% of 
numerical apertures. When the luminous-intensity-distribution property of the direction 
of a tube axis when turning on this lamp on condition that 24 V 16W, without preparing a 
reflector was investigated, the property of drawing 5 (a) was acquired. Moreover, when 
the luminous-intensity-distribution property when applying a reflector to the electrode 
section of 70mm both ends from the edge of the above-mentioned lamp was investigated, 
the property of drawing 5 (b) was acquired. In addition, in this drawing, a horizontal axis 
shows the position of the direction of a lamp tube axis, and the vertical axis shows the 
relative light intensity when setting the illuminance near I near the lamp center section 
when not arranging a reflector ] a lamp center section to 100. In addition, although the 
illuminance near a lamp center section is increasing from (a) by drawing 5 (b), this 
originates in the lamp of this invention being a source of the diffused light. 
[0018] (2) 372mm and effective luminescence length used the 352mm lamp, and the 
example 2 lamp overall length showed drawing 1 - as -- the numerical aperture for a 
translucent part -- 60% carrying out - the 60% of the numerical apertures with the 
70mm both ends same from the edge of a lamp -- numerical aperture -- 36 piece/cm2 ** - 
- carrying out -- a center section - numerical aperture - 12 piece/cm2 It was made to 
become. When the luminous-intensity-distribution property of the direction of a tube axis 
when turning on this lamp on the same conditions as an example 1, without preparing a 
reflector was investigated, the property of drawing 6 (a) was acquired. Moreover, when 
the luminous-intensity-distribution property when applying a reflector to the electrode 
section of 70mm both ends as shown in aforementioned drawing 4 was investigated from 
the edge of the above-mentioned lamp, the property of draw ing 6 (b) was acquired. 
[0019] (3) 372mm and effective luminescence length use a 352mm lamp, and an example 
3 lamp overall length shows drawing 7 -- as -- the 70mm portion of a lamp center section 
« 60% of numerical apertures — numerical aperture -- 36 piccc/cm2 ** « carrying out - 
moreover, the remaining portion — 60% of numerical apertures numerical-aperture 1 2 
piece/cm2 ** -- it carried out When the luminous-intensity-distribution property of the 
direction of a tube axis when turning on this lamp on condition that 24V 1 6 W. without 
preparing a reflector was investigated, the property of drawing 7 was acquired. In 
addition, in this drawing, the vertical axis shows the relative light intensity when setting 
the illuminance of portions other than a lamp center section to 100. 
[0020] (4) As 372mm and effective luminescence length use a 352mm lamp and an 
example 4 lamp overall length shows drawing 8 , 70mm both ends set 36 numerical 
aperture /to 2 cm at 60% of numerical apertures from an edge, and a center section is 
numerical aperture about 28 pieces/cm in 80% of numerical apertures 2 It was made to 
become. When the luminous-intensity-distribution property of the direction of a tube axis 
when turning on this lamp on condition that 24V 16W. without preparing a reflector was 
investigated, the property of drawing 8 (a) was acquired. Moreover, when the luminous- 
intensity-distribution property w T hen applying a reflector to the portion of 70mm both 



ends from the edge of the above-mentioned lamp was investigated, the property of 
drawing 8 (b) was acquired. 

[0021] The spatial luminous-intensity-distribution property of the direction of a tube axis 
of an external electrode type fluorescent lamp can be freely formed by changing the 
numerical aperture of the translucency portion of the direction of a lamp tube axis, and 
the numerical aperture per unit area so that clearly from the above-mentioned 
experimental result. Moreover, an illuminance change spatial much more notably can be 
made by applying a reflector to electrode section. I n addition, although the above - 
menti oned example showed the case where rectangl e-like opening was prepared in 
electrod e sect ion, Jjglr^lucengy iTnotTimited toThe above- 

mentioned exa mple, a nd as described above, even if it formsby theTfeticulum or forms 
from por6us^63ies, such as a round shape, an ellipse form, or a rhombus, etc., it can 
acquire the same effect. Furthermore, the same effect is acquired, even if it forms a slit in 
electrode section, as shown, for example in drawing 9 . 

[0022] That is, if s lit-like openTngt^ a tube axis at electrode 

section and the width of face of this slit is changed in the direction of a tube axis, as 
shown in drawing 9 (a) and (b), since the numericaraperture of the translucency portion 
of the direction of a tube axis will change, the spatial luminous-intensity-distribution 
property of the direction of a tube axis is changeable the same with having described 
above. Moreover, a slit can be prepared in the direction which intersects perpendicularly 
with a tube axis, and the same effect can be acquired by changing the width, of face of 
this slit in the direction of a tube axis . Furthermore 1 a s sho wn in drawing 10 (a), even if it 
arranges an electrode In the direction of a tube axis in the shape of J1GUZAKU in 
accordance with the shape of a square wave, the spatial iuminous-rntensity-distribution 
property of the direction of a tube axis is changeable. Drawing 1 0 (b) is the elements on 
larger scale of drawing 10 (a), and the portion from which opening was surrounded by the 
electrode within the limits of the electrode field L functions as opening in this case. 
[0023] 

[Effect of the Invention] As explained above, in this invention, specified quantity 
enclosure sealing of the rare gas is carried out inside a glass tube, the fluorescent 
substance matter is applied to the interior of this glass tube, and the electrode of a couple 
is arranged in the direction of a tube axis of these glass-tube superficies at least both In 
the external electrode type fluorescent lamp in which the aperture which emits light is 
prepared outside and a part of above-mentioned electrode [ at least ] has the translucency 
Since the translucency portion of the above-mentioned electrode was formed from the 
reticulum or the porous body, the numerical aperture of the direction of a tube axis of a 
translucency portion or the numerical aperture per unit area was changed or the reflector 
was partially applied to electrode section, the following effects can be acquired. 
(1) In an external electrode type fluorescent lamp, spatial illuminance change of the 
direction of a tube axis can be formed freely, without changing the configuration of 
aperture like before. For this reason, the problem that the quantity of light in the lens 
periphery produced when using reduction optical system in the light source used for 
manuscript lighting for example, decreases rapidly can be solved easily, without using a 
shading board etc. 

[0024] (2) Since the electrode of an external electrode type fluorescent lamp can be 
formed by printing a conductive paste etc., it can form easily the electrode which changed 



the numerical aperture of the direction of a tube axis, and the numerical aperture per unit 
area, and can also arrange a reflector easily by printing or carrying out dipping. For this 
reason, the external electrode type fluorescent lamp of this invention can be 
manufactured easily. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 1] It is drawing showing the composition of the external electrode type 
fluorescent lamp of the example of this invention. 

[Drawing 2] It is drawing showing the relation between the numerical aperture of an 
electrode, and an illuminance. 

fDrawing 3] It is drawing showing the relation between the number of the holes 
established in the whole electrode, and an illuminance. 

[Drawing 4] It is drawing showing the composition at the time of preparing a reflector in 
the example of this invention. 

[Drawing 5] It is drawing showing illuminance change of the direction of a tube axis in 
the example (1 ) of this invention. 

[Drawing 6] It is drawing showing illuminance change of the direction of a tube axis in 
the example (2) of this invention. 

[Drawing 7] It is drawing showing illuminance change of the direction of a tube axis in 
the example (3) of this invention. 

[Drawing 81 It is drawing showing illuminance change of the direction of a tube axis in 
the example (4) of this invention. 

[Drawing 9] It is drawing showing the example of composition at the time of preparing 
slit-like opening in the direction of a tube axis. 

[Drawing 10) It is drawing showing the electrode configuration at the time of arranging [ 
electrode field width of face ] an electrode in the direction of a tube axis in accordance 
with a square wave configuration at JIGUZAKU. 
[Description of Notations] 

1 Glass Tube 

2 2* External electrode 

3 Fluorescent Substance 

5 Feeder 

4 Aperture 

10 External Electrode Type Fluorescent Lamp 
2a, 2b Opening 

6 Reflector 



